Two field experiments were conducted at Al-Noran Farm, Al-Abtal Village-East of Suez Canal, Ismailia Governorate (latitude of 30 0 18 N and longitude of 32 0 30 E) in 2013/2014 and 2014/2015 seasons to evaluate the performance of three sugar beet varieties and their response to different levels of humic acid and potassium fertilizer on growth, yield and quality of sugar beet crop (Beta vulgaris var. saccharifera, L.) under sandy soils conditions irrigated by center pivot system. The present work included twenty seven treatments, which were the combinations of three mono-germ sugar beet varieties: (1. Natoura, 2. Henrike and 3. Polat varieties), three levels of humic acid (without humic acid; 10 liter and 15 liter of humic acid/400 liter water/fed, furthermore three levels of potassien-P compound (30% K 2 O and 8% P 2 O 5 /l as foliar application): without potassien ; one liter and 2 liters /400 liter water/fed. Humic acid treatments were added twice after full emergence and 10 days later after the initial spray. Potassien levels were sprayed twice at 6-8 and at 8-10 leaf stage later. The treatments were arranged in strip split plots design with three replications in the two seasons.
INTRODUCTION
The progress and development agriculture depend on mechanization and new import seeds with regard to sugar beet crop in newly reclaimed soils and also on the improvement on the soil properties which also help to increase the crop productivity. Unsuitable soil conditions for the plant development generally arise from the lack of organic contents particularly in newly reclaimed soils. To solve this problem, humic substances have started to be given to these soils in Egypt and in other parts of the world as well to increases yield of different varieties. All sugar beet genotypes cultivated in Egypt is imported from foreign countries, so, it is preferable to evaluate them under Egyptian conditions especially under recently reclaimed soils to select the best suited ones. Hozayn et al., (2013) recorded significant differences among the tested cultivars in all studied characters of sugar beet grown under newly reclaimed soil. Enan et al., (2011) and Nabila, Zaki et al., (2014) revealed that all the evaluated sugar beet varieties exhibited significant differences in all yield criteria. As well as it's different in their gene make-up, this plays an important role in plant structure and morphology. Nardi et al., (2004) indicated that humic acid improves physical, chemical and biological properties of soils. Mikkelsen (2005) showed that addition of particular concentrations of humic substances can favor the growth of both the root and the aerial parts of the plant and encourage nutrient absorption. He added that application of humic acids had positive effects on the plant growth and nutrient contents of plants. Moreover, Khattak and Mohamed (2006) indicated that humic acid is a vital constituent and an intimate part of soil organic structure. In plants, humic acids have positive effects on enzyme activity, plant nutrients, and growth stimulant. They added that humates are most responsive in high carbohydrate crops like potato, carrot, maize, rice, wheat, sugar beet etc. Selim et al., (2009) studied that application of humic acid combined NPK fertilizers significantly increased the tuber yields, tuber quality indicators, NPK nutrient concentrations in tissues of potato and they added that previous treatments resulted in lesser leaching N, K to deeper layer and increased soil fertility as compared with NPK fertilizer alone. In the same respect, Mauromicale et al., (2011) showed that humic substance helps in nitrate uptake from soil and facilitate water use efficiency. In addition, they serve to enhance various microbial and enzymatic processes. Shaban et al., (2014) indicated that addition 10 kg humic acid/fed as a soil application significantly increased, sucrose% by (2.39 and 3.68%), root yield/fed by (12.86 and 7.60%) and sugar yield/fed by (15.80 and 11.75 %) in the 1 st and 2 nd seasons respectively, compared to untreated one. As well as exhibited significant increase N, P and K-percentages in sugar beet root in both seasons. Also they added that the interaction between sugar beet varieties and humic acid had a significant effect on root and sugar yields in both season.
Potassium plays essential roles in enzyme activation, protein synthesis, osmo-regulation, energy transfer, cation-anion balance and stress resistance by enhancing the biosynthesis of organic metabolites and improving nutritional status Draycott (2006) . In addition, Enan (2011) indicated that application of 24 kg k 2 O/fed + two sprays of potassien significantly resulted in the highest values of root diameter, root and top fresh weight, root, top and sugar yields/fed, quality and sucrose compared with the other two potassium treatment in both seasons and their combined. In this respect, Mehran and Samad (2013) showed that increasing K rates considerably increased root fresh weight/plant, root and sugar yields/fed.
The aim of this study was to evaluate the performance of three sugar beet varieties and extent their response to different levels of soil application with humic acid and foliar spraying with potassien on growth, yield and quality of sugar beet under sandy soils condition irrigated by center pivot system.
MATERIALS AND METHODS
Two field experiments were conducted at El-Noran Farm, Al-Abtal Village-East of Suez Canal, Ismailia Governorate (latitude of 30 0 18 N and longitude of 32 0 30 E) in 2013/2014 and 2014/2015 seasons to evaluate the performance of three sugar beet varieties and their response to different levels of humic acid and potassium fertilizer on growth, yield and quality of sugar beet crop (Beta vulgaris var. saccharifera, L.) under sandy soils conditions irrigated by center pivot system. The present work included twenty seven treatments, were the combinations of three mono-germ sugar beet varieties: Natoura; Henrike and Polat, three levels of humic acid (added in the sort of the commercial product Humogreen, liquid humic acid 10% produced by Technogreen Co., Nubaria, Egypt) : without humic acid, 10 liter and 15 liter of humic acid/400 liter water/fed, furthermore three levels of potassien-P compound: without potassien; one liter and 2 liters of potassien/400 liter water/fed. Humic acid treatments were added twice after full emergence and 10 days later after the initial spray. Potassien levels were sprayed twice at 6-8 and at 8-10 leaf stage later. Potassien-P compound containing (30% K 2 O and 8% P 2 O 5 /l as a foliar application) it was brought from the Public Authority for Balancing Fund, ARC, Giza. A strip split plots design with three replications was used in the two seasons. The three sugar beet varieties were distributed vertically and the soil application of humic acid levels were horizontally plots, while the three concentrations of potassien were randomlly distributed in the sub plots. The sub plot size was 21.60 m 2 included 12 ridges, 4 m in length and 45 cm in width, 17 cm between hills and 2-3cm deepness. Phosphorus fertilizer was applied in the form of calcium super phosphate (15% P 2 O 5 ) at the rate of 200 kg/fed at seed bed preparation. Nitrogen fertilizer was applied as ammonium nitrate (33.5% N) at the rate of 120 kg N/fed, in 14 weekly doses, as fertigation, where the 1 st one was applied at 14 days after sowing. Potassium fertilizer in the form of potassium sulfate (48% K 2 O) at the rate of 48 kg/fed was applied after 60 days from sowing. The three sugar beet varieties were sown by mechanization in the 1 st week of September, while harvesting was done 7 months later in both seasons. The country of origin and types of the tested sugar beet varieties manifests in Table 1 . Soil physical properties were analyzed using the procedure described by Black et al. (1981) . Soil and water chemical analysis was determined according to the method described by Jackson (1973) as shown in Table 2 and 3. 
The recorded data: 1. Leaf area index (LAI): Leaf area measurement determined by the disk method using 10 disks of 1.0 cm diameter according to Watson (1958) and then the following equation was used. LAI = Leaf area per plant (cm 2 )/ Plant ground area (cm 2 ) was measured at 120 days from sowing date using the leaf area meter, model: 3000 A.
At harvest, a sample of five plants was randomly collected from each sub-plots to determine the following tratis: 2. Root diameter (cm). 3. Root and top fresh weights (g/plant). 4. Root and top dray weights %. Each 100 g of root and top fresh weights were oven dried to a constant weight for 48 hours at 70 0 C.
Juice quality and chemical constituents:
The following quality traits were determined in the Quality Control Laboratory at Alexandria Sugar Factory, Alexandria, Egypt. 1. Gross sugar percentage (Pol % = sucrose %), which was estimated in fresh samples of sugar beet roots, using "Saccharometer" according to the method described in A.O.A.C. (2005). 2. Corrected sugar%, which was calculated using the following equation according to Cooke and Scott (1993) . Corrected sugar % = Pol % -(0.343(K + Na) -amino N (0.0939) -0.29). 3. Juice quality index (QI % = Purity %) was calculated according to Cooke and Scott (1993) using the following equation: Q I % = (Corrected sugar %)/Pol %. 4. Impurities (α-amino N, Na and K concentrations) of juice were estimated as meq/100 g beet according to the procedures of Sugar Company by Automated Analyzer as described by Cooke and Scott (1993) .
At harvest, plants of two guarded ridges were counted, uprooted, topped and weighed to determine the following parameters: 1. Top yield (t/fed).
2. Root yield (t/fed). 3. Gross sugar yield (t/fed), which was calculated according to following equation: Gross sugar yield (t/fed) = root yield (t/fed) x gross sugar% 4. Corrected sugar yield (t/fed), which was calculated according to following equation: Corrected sugar yield (t/fed) = roots yield (ton/fed) x corrected sugar %. The collected data were statistically analyzed as shown by Gomez and Gomez (1984) . Treatments means were compared using LSD test at 5% of probability. All statistical analysis was performed using analysis of variance technique of (MSTAT-c) computer software package. Table 4 show that the differences among sugar beet varieties in root yield/fed in 1 st and 2 nd season, LAI and top dry weight % in 1 st season only were insignificant. Polat variety showed the superiority over the other two varieties in respect of each top yield/fed in both seasons as well as top dry weight% in 2 nd season only, while there was no significant difference between Polat and Henrike varieties in leaf area index in 2 nd season. The variations among the tested sugar beet varieties in these traits might be due to their gene makeup. This observation coincide with those found by Hozayn, et al. (2013) and Nabila, Zaki et al. (2014) . Soil application with15 l humic acid/fed significantly increased in leaf area index, top dry weight%, root and top yields/fed amounted by (2.29%, 5.93%, 1.59% and 2.82%), respectively and amounted by (4.05%, 5.83%, 0.90% and 3.48%) in the 1 st season and 2 nd season, respectively as compared to that given with 10 l humic acid/fed. This may be due to increase the photosynthetic surface per unit area which, promoted growth and nutrient uptake of plants by addition of humic substances which affect membrane permeability. On the other hand, leaf area index reduced by fertilizing with low doses (without and 10 l of humic acid/fed) which is reflected in the root, top fresh weights/plant and root dry weight%. These results are in agreement with Mauromicale et al. (2011) they found that application of humic acids had positive impacts on the plant growth and nutrient contents of plants. Moreover, Humic substances are reported to help in nitrate uptake from soil and facilitate water use efficiency. In addition, they serve to enhance various microbial and enzymatic processes.
RESULTS AND DISCUSSION

Leaf area index (LAI), top dry weight%, root and top yields/fed: Data in
The obtained results in the same table clear that fertilizing sugar beet with 2 l/fed of potassien recorded a significant increase in values of above mentioned traits in both seasons compared to that gained by fertilizing beets with 1 liter potassien/fed. The positive influence of the applied levels of potassien may be due to the shortage of potassium in the experimental site (Table 2) . Hence, the important role of potassium on yield could be attributed to the stimulatory effect of potassium on rate of photosynthesis through carbohydrate metabolism and transport of the photosynthetic product from the leaves to the storage root which reflects on yields. These results are in agreement with those recorded by Zayed (2003) and Enan (2011) .
Root diameter, root and top fresh weights and root dry weight%:
Results in Table 5 indicated significant differences in root diameter, root and top fresh weights among sugar beet varieties, in both seasons, as well as in root dry weight% in the 2 nd season only. Polat variety recoded the highest values of these traits, while Natoura ranked the third, in the two seasons. However, insignificant differences were found between Henrike and Polat varieties in root diameter and top fresh weight/plant in the 1 st season, as well as between these two varieties in root fresh weight/plant, in the 2 nd season.Moreover, insignficant variance was detected in root dry weight% between Natoura and Henrike, in the 2 nd season. The variations among the tested sugar beet varieties in these traits might be due to their gene makeup action, which plays an important role in plant structure and morphology. These results are in line with those repoted by Enan et al. (2011) and Hozayn et al. (2013) .
Increasing soil application level of humic acid from zero up to 15 l/fed was accompanied gradual and significant increase in the recorded mean values of the above mentioned traits in both seasons. This increase in growth traits of sugar beet by increasing humic acid levels may be attributed to its effect on providing plant and soil with a determined dose of essential nutrients and trace elements, which enhancing growth, nutrient uptake, hence leaf canopy and dry matter of sugar beet plants which affected by the level of humic acid, the maximum value obtained when soil was treated with 15 l humic acid and the lowest value was observed when soil untreated. These findings are in line with those reported by Mehdi et al. (2013) . Likewise, spraying sugar beet plants with potassien levels raised up to 2 liter/fed resulted in ascending increase in the same traits in the 1 st and 2 nd seasons as compared with the untreated plants. The application of potassium tends to accelerate photosynthetic activity, its role on enhancement of carbohydrate and N-metabolism as well as water absorption and transpiration in plant. These results are in harmony with those obtained by Enan (2011) . 
Quality index %, potassium, sodium and alpha amino-N contents (meq/100 g beet):
Data in Table 6 showed that differences among sugar beet varieties were insignificant in their effect on quality index, potassium, sodium contents in both seasons. While, the differences among them were significant in their effect on alpha-amino N, where Polat variety recorded the lowest values of alpha-amino N over the other tested varieties in 2 nd season. As for the effect of humic acid levels, data in the same table indicated that significant differences between humic acid levels were found in quality index and sodium content in both seasons. Soil application of 10 or 15 l humic acid/fed attained higher values of quality index compared to the check treatment in both seasons. However, sodium contents were significantly decreased when sugar beet fertilized by 15 l humic acid/fed. Increasing humic acid levels from zero up to 15 l/fed failed to reach the level of significance in their effect on alpha-amino N content in both seasons and potassium content in 2 nd season only.
Raising potassien level from zero to 2 l potassien/fed resulted in a significant increase in quality index amounted to 0.53 and 0.63 in 1 st and 2 nd season, respectively over those plants fertilized with one l potassien/fed. While, this increase in quality index amounted by 0.59 and 0.20 in 1 st and 2 nd season, respectively when sugar beet sprayed with one l potassien/fed over those untreated. On the other hand, sprayed beet plants with 2 l potassien/fed decreased Na and alpha amino-N contents compared to the control in both seasons. Reducing Na content in juice quality may be due to potassium role in increasing enzyme activity and concentration of soluble substances in the xylem, resulting in limited sodium adsorption by plants Liang (1999) .
Gross sugar, corrected sugar percentages, gross
sugar and corrected sugar yields/fed: Data in Table 7 reveal that insignificant differences among sugar beet varieties were found in gross sugar %, gross sugar yield/fed, corrected sugar% and corrected sugar yield/fed in both seasons.
Soil application of high level of humic acid (15 l/fed) had a significant effect on gross and corrected sugar yields/fed compared to medium level or the check treatment in both seasons. Increasing humic acid levels from zero up to 15 l humic acid/fed failed to reach the level of significance in their effect on gross and corrected sugar percentages in 1 st season. Supplying beet plants with soil drench of 15 l humic acid/fed gave higher values of gross and corrected sugar percentages compared with untreated treatment and 10 l humic acid/fed in 2 nd season. While, the difference between the two soil drenches of humic acid levels (15 and 10 l/fed) was insignificant, but both of them surpassed on the check treatment in its impact on gross and corrected sugar yields/fed in the two growing seasons. Theses finding are in agreement with that mentioned by Shaban et al. (2014) Gross sugar, corrected sugar percentages, gross sugar and corrected sugar yields/fed in the same table were significantly increased as the applied potassium fertilization levels were raised from zero up to 2 l/fed in both seasons. Application of 2 l potassien/fed resulted in the highest values of these traits compared to rest treatments. These results assured the importance role of potassium element in metabolic translocation process. The favorable effect of potassium element on gross, corrected sugar percentage and sugar yield/fed treatments was reported by Enan (2011) . 
Interaction effect between varieties and humic acid levels:
Data in Table 8 show that the interaction between the three tested varieties and soil application with humic acid levels was significantly affected in root dry weight% in the two seasons, root and top fresh weights/plant in the first season for both of them as well as quality index in 2 nd season only. Polat variety recorded the highest values in root dry weight% in both seasons and in root fresh weight/plant in 1 st season only compared with over the other tested ones, when planted in soil treated with 15 l humic acid/fed. Likewise, this variety recorded the highest significant value in top fresh weight/plant when planted in soil was treated with 10 l humic acid/fed in the 1 st season. Furthermore, Polat variety gave the highest significant variance with soil treated of 15 l humic acid/fed, compared with the untreated soil with humic acid followed by Henrike variety in quality index trait in 2 nd season. 
Interaction effect between varieties and potassien levels:
Results in Table 9 reveal that the interaction between the tested varieties and potassien levels had significant affected on root yield/fed in 2013/2014 season only. The difference between plants of Polat variety which sprayed with 2 l potassien/fed and those fertilized with 1 liter potassien/fed were more distinguished compared to the other two varieties followed by Henrike variety. This result may be due to potassien compound contains P 2 O 5 among its components, which in turn could lead to energy transfer, photosynthesis, transformation of sugars, transfer of genetic information and nutrient movement within the plant where P and K fertilizing increases both, yield and quality of sugar beet. 
Interaction effect between humic acid and potassien levels:
Root fresh weight/plant and root dry weight% was significant affected by the interaction between levels of humic acid and potassien in both season (Table  10) . The difference in root fresh weight/plant between beets unfertilized with potassien and those treated with one l potaasien/fed was insignificant, when soil untreated with humic acid/fed and which treated with 10 l humic acid/fed. Furthermore, the highest significant value was between soil treated with 15 l humic acid and foliar application of 2 l potassien/fed in root fresh weight/plant and root dry weight% in both seasons. On the other hand, both top fresh weight and top dry weight% traits in 1 st season as well as root and gross yields/fed in 2 nd season recorded the highest values, when sugar beet planted in the soil treated with 15 l humic and sprayed with 2 l potassien/fed.
The highest values of top fresh weight and top dry weight% (368.0 g/plant and 13.3%) respectively, were resulted from soil application of 15 l humic acid/fed and foliar application of 2 l potassien/fed in the first season for both of them. Meanwhile, the difference in root and gross sugar yields/fed between beets sprayed with 2 l potassien and those treated with 1 liter potaasien/fed was insignificant, when soil untreated with humic acid in 2 nd seasons for both of them. Meanwhile, the interaction between soil treated with 15 l/fed humic acid along 2 l potassien/fed recorded the highest values (35.6 and 6.1 t/fed) of root and gross sugar yields/fed as compared with set treatments in the second season, respectively. 
CONCLUSION
It could be concluded that under sandy soil, sowing polat variety fertilized with combination of humic acid at rate of 15 liters/fed as a soil applicaion along with sprayed 2 l/potassien-P compound (30% K 2 O +8% P 2 O 5 )/fed to get the maxiumum of root, sugar yields/fed and lowest values of sodium content in the juice under center pivot irrigation system in East of Suez Canal area, Ismailia.
